ABSTRACT From May, 1964, to September, 1965 
I. INTRODUCTION
Studies of wild chimpanzees, Pan troglodytes, begun by NISSEN, have been continued, notably by KORTLANDT, GOODALL, and REYNOLDS. The Kyoto University Africa Scientific Expedition has also been engaged, since 1961, in sociological and ecological studies of chimpanzees on the eastern shores of Lake Tanganyika in East Africa (ITANI, 1964 AZUMA & TOYOSHIMA, 1961 -62, 1965 IZAWA & ITANI, 1966; KAWABE, 1966; ITANI & SUZUKI, 1967) . The author made observations of chimpanzees as a member of the expedition.
The present study was conducted in chimpanzee habitats in areas of savanna woodland in Western Tanzania. These areas are far less humid than any other areas so far observed, yet chimpanzees were found uninterruptedly from the shores 1) This study was made possible by the Overseas Scientific Research Fund of the Ministry of Education.
of Lake Tanganyika far into the interior to the east, showing a fairly dense population. Hitherto, it has been generally believed that chimpanzees are forest-living, are not fit for life in open ground, and that they are primarily frugivorous. However, chimpanzees are to be found in the savanna woodland of Western Tanzania, where the humidity drops unduly low during the dry season. The object of the present study is to clarify the ways by which the animals adapt themselves to the apparently adverse conditions. It has been ascertained that Australopithecus lived in savanna areas (ROBINSON, 1958; DART, 1959) , SO the problem of the adaptation of Hominoids to life in savanna areas is one which cannot be avoided in discussing the origin of the human species. The author hopes to find a clue to the solution of the problem by probing into the food habits and social organization of, and utilization of enviromental factors by, chimpanzees.
II. METHODS OF STUDY

The Area and Duration of Study
The study area is situated in the Kigoma and Mpanda districts of Tanzania in East Africa, between 29°45 ' and 30025 ' E. longitudes, and between 5°30 ' S. latitude, totaling about 2600 km ~. The locality in which the author and others set up a base camp and were engaged in more intensive long-term observations is the Kasakati Basin, about 20 km east of Lake Tanganyika.
The period of study was from May 4, 1964 , to September 14, 1965 , a total of 499 days, of which 376 days were spent in concentrated study in the Kasakati Basin. The observers, besides the author who participated in the joint study were KINJI IMANISHI, now of Gifu University, JUNICHIRO ITANI of Kyoto University, MUNEMI KAWABI~" of Osaka City University, KosEI IZAWA of the Japan Monkey Centre, TOSHISADA NISHIDA of Kyoto University, and KAZUO KANO, also of Kyoto University.
Along with intensive studies at the Kasakati Basin, extensive studies were also made in neighboring habitats, as follows: 1) At Kabogo: three separate studies, each for a brief time, in the period from May to November, 1964, by SUZUKI; 2) At Makorongo: August 20 to 23, 1965, by NISHIDA and SUZUKI;  3) At Masanguwe-Ishanda: December 1 to 5, 1964, by SUZUKI; September 10 to 13, 1965 , by ITANI and SUZUKI; 4) At Filabanga: August 31 to September 8, 1965 , by ITANI and SUZUKI; 5) At Tumbatumba: February 9 to 15, 1965, by KAWABE and SUZUKI; September 8 to 10, 1965 , by ITANI and SUZUKI; 6) At Mulofesi: February 7 to 9, 1965, by KAWABE and SUZUKI.
Methods of Study
The members of the present study made use of the base camp on the southern bank of the Ititiye River in the Kasakati Basin, where ITANI and IZAWA constructed an African-style hut in 1964. The observers hired 10 local peoples. They walked around the entire area of the present study and camped out as occasion demanded; they built another hut on the upper reaches of the Kasakati River in order to facilitate study. They followed nomadic groups of chimpanzees as far as possible in order to ascertain their nomadic ranges. They took note of leftovers and feces of chimpanzees with a view to ascertaining seasonal changes in their food habits and diet, recorded the behavior of individual animals, made weather observations and kept a record of temperature, and they made investigations into the flora. As to the fauna, they paid particular attention to the ecology of large animals and kept a record of it, they also collected specimens of vegetation and small animals.
Equipment Used
Maps on the scales of 1:200000 and 1:50000 issued by the Tanzania Land Survey, 8 × 35 and 9 × 35, Nikon binoculars, Minolta and Nikon F cameras with 35, 55, 200 , and 300 mm interchangeable lenses, thermometers, including a selfregistering thermometer, tape measures, compass, and camping equipments constituted the basic equipment that they utilized.
III. ENVIRONMENT
Topography
The site of the present study area is bounded on the west by the eastern shores of Lake Tanganyika, on the north by the Malagarasi River, on the south by the Lugufu River, and on the east by the Mpanda road, which is about 50 km inland from the lake. The Kasakati Basin is situated about 20 km east of the lake shore and is surrounded by Mt. Mukokoti (1329 m above sea level), Mt. Katuwara (1330 m above sea level) and Lugufu River. A detailed report on the topography of the basin is given in IZAWA and ITANI (1966) .
The area intensively studied by the author is about 200 km ~, about 40% of which is mountainous and the rest lowland plains.
The area is situated on the eastern side of the Fossa Magna, which was formed as a result of the depression that produced Lake Tanganyika, and the basin of the Lugufu River is probably one of the branch segments of the depression. To the north of the Lugufu River are Mt. Mukokoti, Mt. Katuwara, Mt. Masanguwe (1791 m above sea level), and Mr. Iliga (1821 m above sea level). A sort of tableland is made by these mountains, and their southern slopes are escarpments. The western part of the study area is tableland as high as these mountains and is con-nected with the Mpanda road.
Clusters of villages are seen only at Mahanga, Karago, Ilagala, Kiland, all situated on the lake shore, Busond on the Mpanda road, but at Ishanda a small cluster is at the foot of an escarpment in the Lugufu River basin. It is about 50 km in a beeline from the lake shore to the last mentioned place. The area in between is a no-man's-land. All chimpanzee habitats are in this area. The study areas, Tumbatumba, Masanguwe, Kasakati, are situated from east to west along the escarpments on the northern side of the Lugufu River in this no-man's-land. Makorongo, Filabanga, and Mulofesi are also in this no-man's-land, but they are in the Malagarasi River basin.
Climate
For meteorological observations the day was divided into 5 sections; early morning, late morning, early afternoon, late afternoon, and night. Daily records were kept for 6 types of weather in each section: Very Fine (cloudiness 0 and 1), Fine (cloudiness 2 and 3), Slightly Cloudy (cloudiness 4, 5 and 6), Cloudy (cloudiness 7, 8, 9 and 10), Occasional Rain, and Rainy. In 1964 during the 120-day period from May 18 to September 15 there was no rainfall. The last rainfall of the rainy season of 1965 was on May 24. Both in 1964 and 1965 no heavy rainfall occurred after April (see Table 1 ). The mean annual rainfall and the number of rainy days at Kigoma, situated near the study area, are 978.7 mm and 108 days respectively. Those at Arusha are 1031.2 mm and 117 days respectively (Statistical Abstract, 1964 , issued by the Tanzania Government). The Kasakati Basin is farther inland from the lakeshore than Kigoma, and so it is assumed that the basin has still less rainfall than Kigoma. In the Budongo Forest in Uganda, a habitat of forest-living chimpanzees, the average annual rainfall is 1780-1900 mm and the number of rainy days is 168 (data collected at Busingiro by ECCELINC, 1947) . The study area has even less rainfall than Arusha, which is in an Acada savanna area.
During the stay of the author, the highest temperature was 33.8°C, the lowest 7.8°C, the average temperature being 22.07°C. During the rainy season, the temperature was between 16.5°C to 26°C. During the dry season the temperature rose around 30°C almost every day, but at night it often fell below 10°C.
Vegetation
According to COOKE (1963) TRAPNELL, 1962) . The dominant species in areas of dry savanna is, also according to CooKE (1963) , the Acacia spp., and in contrast to the flora in the Mimosaceae savanna, that of West Tanzania can be called a Caesalpiniaceae savanna type. In this report this type of vegetation will be called simply savanna woodland. The author divided the savanna woodland vegetation in the study area into 3 major divisions, (a) grassland and savanna, (b) open forest or woodland, and (c) riverine forest and thicket, subdividing them into a total of 20 vegetation types (Table 2 ). In the Kasakati Basin the vegetation types are distributed as shown in Figure 1 . It will be seen that the open forest or dry woodland type is most widely distributed, occupying 58.9% or 118.3 km 2 of the study area. The grassland and savanna type occupies 31.2% or 62.8 km 2, and the riverine forest and thicket type 9.9% or 19.9 km 2 (Photo 1). Figure 2 is a diagram of the distribution of each vegetation type with regard to its roughly estimated hydrologic condition, height, and area. As can be seen from the diagram, the vegetation types are interwoven into a mosaic pattern, which is precisely a characteristic of the vegetation in chimpanzee habitats in the savanna woodland.
Generally speaking, there is little Variation in vegetation in the study area, but in districts farther east from the lake vegetation is of an arid nature, and in the highland between Filabanga and Tumbatumba, vegetation which may be called semidesert is encroaching on chimpanzee habitat.
A total of 508 marks of riverine forest and thicket are marked within the entire present study area of 2579 km 2 on the 1:50000 scale map made by means of aerial photography and published by the Tanzania Land Survey. In the Kasakati Basin area, which is 201 km 2 in extent, the marks of riverine forests amounts to 137. If the figure is to be considered in direct ratio to the total area of riverine forests, 19.9 km ~ previously calculated, the area of riverine forests and thickets in the entire study area, numbering 508, may be considered to total 73.8 km ~. In other words, 2.9% of the entire study area is to be considered as being occupied by riverine forests. The fact that in the Kasakati Basin riverine forests occupy 9.9% of the total area shows that this area is particularly rich in riverine forests (see Table 11 ).
IV. SOME FINDINGS AND COMPARISONS 1. Diet a. Seasonal changes in diet In order to determine what chimpanzees eat, the author collected leftovers and feces, besides observing chimpanzees eating. Each sample of feces was put in a closely knit bamboo basket, soaked in water, and its contents were assorted by food items. Expressing the whole of each sample of feces as 100~o, percentages of the various food items in it were estimated empirically with 5% as a unit. The author chose this method of examining the bulk of various food items in feces because no direct and reliable method has been worked out to make quantitative comparison of chimpanzees' food contents. ~ This method enabled me to determine what chimpanzees eat, for in feces some undigestible part of food, seeds, bark peels, or fiber is sure to be found. In this report the percentages of each food item as found in feces are given month by month. As the percentages are expressed in proportion to the bulk of each feces sample, they express the proportionate monthly amount of each food item found in feces. Annual percentages of each food item found in feces were sought by adding these monthly figures. 8~
In course of the study period the author identified a total of 78 plants (cf. Appendix) and 7 animals as chimpanzees' food. Of these, 28 show annual percentages of over 0.8~o in feces. These plants are main foods of chimpanzees in study area (Fig. 3) . As to seasonal changes of percentages of these food items, the study period is divided into 9 food seasons with regard to seasonal changes in diet. (Fubira) in thicket riverine forests.
3) Hard-seed season: From mid-July to September. They ate husks of unripe fruit and hard seeds of the ripe fruit of Brachystegia allenii (Mukoma) . They also ate hard seeds growing on Caesalpiniaceae, such as Julbernardia globiflora (Muba) and B. boehmii (Munyenye) 2) The author applied this method to Japanese monkeys and is confident that it can be profitably used in ascertaining roughly what food is eaten in what season (SuzuKI, 1965) . Of course it must be admitted that these percentages do not show absolute ratios among food items. 3) Each month in the period from May to July, 1965, is given as 100%, as is the corresponding period of 1964. 4) Names given in parentheses are all vernacular names, mainly from Kitongwe, which is spoken by the Tongwe tribesmen. (Muba) and Parinari curatellifolia (Mbura) than they did in the corresponding period of 1964.
b. Seasonal changes of diet in each vegetation type A total of 78 plants was ascertained to have been utilized as food by chimpanzees. Let me assign each of these plants to a particular vegetation type in which a particular plant occurs most abundantly. Table 3 shows the number of food types classified according to vegetation types. Every month chimpanzees take from 8 to 21 plant species as food, the average being 14.4 species.
It will also be deduced from Table 4 and Figure 4 , in which the number of food types and feces contents are given respectively, that (1) it is at the height of the dry season, from July to September, that dry woodland is most frequently utilized; (2) chimpanzees utilize the lowest-lying Albizzia riverine forests most frequently at the height of the wet season, which is in January; (3) Vitex and Cordia riverine forests are most frequently utilized in the interval between the wet and dry seasons; (4) thickets are more or less constantly utilized, particularly when other vegetation types normally to be regarded as main food sources bear comparatively little food, as obtained from June to mid-July, 1964, and from March to May, 1965. 
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Ra. Table 5 shows the number of species in each family in relation to annual feces contents, and each vegetation type.
The dietary classification is: fruit, 61 species; hard seed, 13; Gramineae seed, 1; soft seed, 2; blossoms, 4; leaves, 4; stalk, 2; shoot, 1 ; and others. In feces root, a jelly-like resin and other substances were found, showing that almost every portion of the plant was eaten. Table 6 shows fruit and the part of it eaten classified to various vegetation types. Fruit eaten consists of 27 species of juicy fruit, 33 species of dry fruit, and 1 fibrous fruit.
Each vegetation type has its own particular food plants and trees. The dry woodland type produces the hard seed of Caesalpiniaceae and Papilionaceae and the half-dry, fleshy fruit of Verbenaceae, Rosaceae, and Euphorbiaceae.
The thicket type produces the half-dried fruit of 6 species of Rubiaceae and the seed of 1 species of Gramineae.
The Vitex and Cordia riverine forest type produces the half-dried fruit of Verbenaceae and Moraceae and the juicy fruit of Apocynaceae.
The Albizzia riverine forest type produces the juicy fruit of Apocynaceae. It is clear that dry food is naturally produced by dry vegetation types and juicy food by wet vegetation types.
It has been generally asserted that chimpanzees are primarily frugivorous, and 37, 27, 31 and 15 species of fruit were identified as chimpanzee food by GOODALL (1965a), AZUMA and TOYOSHIMA (1961-2, 1965) , REYNOLDS (1965), and IZAWA and , respectively. Of 61 species of fruit identified as chimpanzee food in the Kasakati Basin, a region of savanna woodland, more than half are half-dried fruit and the rest are more or less dried. This affords evidence as to how chimpanzees in this area subsist in the dry season depending on dry vegetation.
d. Dependence on the savanna woodland One of the characteristics of food habits of chimpanzees in the savanna woodland is a dependence on the dry woodland during the dry season. ~J Food types preferred by chimpanzees in a dry woodland can be divided into the following 3 major groups. 1) A hard-seed group consisting mostly of Brachistegia and Julbernardia: This 5) AZUMA and TOYOSHIMA (1965) write that in their study of the Kabogo area the savanna woodland was most unproductive during the dry season of 1962, producing no major sources of nourishment. They recorded a total of 9 species of food in the savanna woodland: 3 species ofStrychnos, 3 species of Uapaca, and 1 species each of Parinari, Anisophyllea and Garcinia. 
®
group consists mainly of half-dried hard seeds. Chimpanzees eat these seeds, together with their rinds, while they are still unripe. When they become hard, chimpanzees crack the rinds with their incisors and eat the seeds only after chewing well. The author also observed a chimpanzee picking up and eating seeds which had fallen to the ground when the rinds split open. In August, 1964, the percentage of this source reached 80.5% in feces. Analysis of the nutritive value of the dried seeds of Caesalpiniaceae and Papilionaceae, given in Table 7 , shows that they have a high nutritive value, equivalent to that of soybeans. "~ Table 8 lists all the hard seeds observed to have been eaten by chimpanzees. Julbernardia, Brachystegia, and Isoberlinia are the species that may be regarded as the indices of the savanna woodland. Afzelia and Pterocarpus are also species commonly seen in the savanna woodland. A considerable amount of food is produced by these species during the dry season. The author also observed chimpanzees eating blossoms and young leaves of these plant species. Pilostyles sp., which will be discussed in the next section, is a plant parasitic on Julbernardia and is inseparable from this vegetation type (see Photos 2 and 3).
2) The Strychnos group: In Kasakati chimpanzees were observed eating 2 species 6) Analyzed at the Kyoto Municipal Institute of Public Health.
of Strychnos from June to October, but dependence on them was not very great (their annual percentage in feces being 1.61%).
3) The Uapaca-Parinari group: Two species of Uapaca, 2 species of Vitex, 1 species of Parinari, and 1 species of Garcinia, totaling 6, compose this group. The fruit of these species is all sweet, fleshy and half-dried, and is also used for food by local peoples. The period of ripening of these species is: Vitex, from May to July; Parinari, from July to September; and Uapaca and Garcinia, from September to November. Most of them ripen during the dry season from May to November, and so this group is very valuable to chimpanzees during the dry season. These species in Monotes and Uapaca open forests, and in Kasakati they occur in a comparatively limited area. However, the annual percentage of these species in feces is 6.1%, a comparatively high percentage. These species occur in abundance in highland more than 1000 m above sea level, and thus they are distributed over considerably large area in the tableland from Tumbatumba to Busondo.
e. Other noteworthy foods Several examples of observations showing a wide variety of food utilized by the chimpanzees in the savanna woodland will be given below.
1) Grains of Brachiaria brizontha:
This grass grows at the edges of riverine forests and produces grain from April to May, just after the wet season ends. Chimpanzees grasp the stalk of this grass, put its ear in the mouth, and strip it off with the teeth.
2) Bamboo shoots of Arundinaria sp.: In February, 1965, a chimpanzee was observed eating bamboo shoots of Arundinaria at Tumbatumba. A bamboo shoot about 3 meters in height was broken off at a point about 1 meter above the ground. The chimpanzee chewed the broken-off piece on the spot and afterwards on a rock several meters removed. He spat out the residue in dumplings about 10 cm in diameter. Many such cast-off remnants were found nearby.
3) Pilostyles sp. : This species is an epiphyte parasite found all over the branches of Julbernardia, just like galls, with only its buds, blossoms, and fi'uit visible. In the latter part of the dry season of 1964 chimpanzees were observed eating it, breaking branches ofJulbernardia globiflora to which Pilostyles sp. stuck, and eating the species after removing it from the branch by means of the mouth. 4) InsectsT): In tlle period from January to May, 1965, examples were observed of the eating of 2 unidentified species of termite, 2 species of ant (Camponotus sp. and Oecophylla sp.), and 1 species of beetle (Heliocopris sp.). The manner of feeding on termites was, as reported by GOODALL (1963 GOODALL ( , 1965a , by "fishing" for them with a twig. On a termite hill, which ITANI and the author came upon, 2 7) IZAWA and ITANI (1966) (Hambwa). These are foods whose production amount changed radically. In particular,
Can. schweinfurthii and Cor. abyssinica were intensively eaten in October, 1965, (personal communication from IZAWA), a phenomenon which was not observed at all in the previous year. There are species of plants which have 2 periods of ripening in a year, and so variations in this respect cannot be discussed in terms of one year alone. Also, in 1965 a bumper crop of S. florida was seen in the Shimba River region, which is separated from Kasakati by an intervening mountain. Thus, a good or bad crop of a given species should be discussed in terms of very localized areas.
2) Cases in which dependence on secondary foods was brought about due to fluctuations in the yield of major foods. Those food items mentioned in (1) are all favorite foods of chimpanzees. There are cases in which other items are eaten by chimpanzees when the yield of these favorite foods is scarce. There was no interruption in the availability of the food supply from March to April, 1964, as the ripening of Sabaflorida was followed by Vitex ferruginea (IZAWA & ITANI, 1966) , but in the corresponding period in 1965 both species yielded very little, so that chimpanzees subsisted mainly on the fruit of Aframomum sp. (Matunguru). 9) When major foods are scarce, there are many secondary foods, such as Uragoga cynaocarpa (Dafurafu) , Canthium gueinzii (Buti-110)), Tarenna friesiorum (Fubira), and Canthium hispidium (Buti-21o) ), of the thicket type, and Saba spp. (Ribufu, Iba), , 1964 , , KAWABE (1966 observed, in the Kasakati region, 6 chimpanzees eating a red-tailed monkey (Cercopithecus ascanius). 9) AZUMA and TOYOSHIMA (1965) described Aframomum sp. as a subordinate and secondary food in their observations at Kabogo. which are climbers. Species of the thicket type were fairly extensively eaten in June, 1964, but in the same period in 1965, when chimpanzees' favorite foods were abundant, they were not eaten very much. Saba spp. were eaten extensively in November and December, 1964, and in early July, 1965 , when the favorite foods were scarce. GOODALL (1963) and AZUMA and TOYOSHIMA (1965) both reported radical yearly fluctuations in the supply of food for chimpanzees in the savanna woodland. In order to cope with these radical fluctuations, chimpanzees supplement their diet with such secondary foods to an extensive degree during periods of "crop failure" of major foods.
2. Nomadism in the savanna woodland a. "Nomadic group" Many reports have been published, based on on-the-spot observations, on the social organization of chimpanzees, but they have so far failed to present art overall synthetic picture of chimpanzees' social organization. The conclusion consistently arrived at since NlSSEN (1931) is that there is no closed group consisting of a fixed number of individuals.
GOODALL (1963, 1965a) stated that there are no stable bands among individuals except mother bands. REYNOLDS and REYNOLDS (1965) , AZUMA and TOYOSHIMA (1961-2, 1965) and IZAWA and ITANI (1966) stated that the size of bands fluctuates, being dependent on the amount of food available and the season. KORTLANDT (1962) reported that individuals were free to join or leave a group at will.
During the study period the observers saw chimpanzees on 206 occasions, 155 of which the author himself observed. Of these, 67 occasions had an observation time of less than 5 minutes, 25 observations lasted from 5 to 10 minutes, 27 observations 10 to 30 minutes, 13 from 30 to 60 minutes and 23 lasted more than 60 minutes. The average observation time was about 27 minutes. As a result of those observations it was possible to ascertain a certain recognizable degree of unity among chimpanzees and to distinguish manifestations of group unity. There were few observational data based on identifications of individual chimpanzees, however, that would show the degree of stability of such a group and the possible factors that would make individuals join or leave a group. In short, it has not been ascertained how long a group persists. Therefore, chimpanzee groups may be temporary congregations and their membership may be unstable. The author would like to call such a congregation a "nomadic group." In the author's opinion a nomadic group is one whose stability, in terms of time, is unknown but which has a certain behavioral coherence in its nomadic life in natural surroundings. 11~
10) The figures show that in Kitongwe (the Tongwe language) the species have the same nomenclature, though different.
b. Membership of nomadic groups observed
On groups of chimpanzees, NlSSEN (1931) reported that a group usually had a membership of from 4 to 14 individuals with 1 or 2 adult males in it, the average membership being 8 or 9. KORTLANDT (1962) distinguished between "nursery groups" and "sexual groups." According to him, a nursery group consisted of about 15 females with young, occasionally accompanied by 1 or 2 adult males. The sexual groups numbered about 20 individuals, consisting of males and childless females. He reported that there was mixing and interchange of members between the 2 groups. REYNOLDS and REYNOLDS (1965) distinguished 2 kinds of band according to size, those consisting of 7 or more individuals and those of 6 or less. He also distinguished 4 kinds of bands according to type and composition: (1) adult bands; (2) male bands; (3) mother bands; and (4) mixed bands.
Based on observational data the author distinguished 5 types: (1) mixed nomadic groups, containing individuals of both sexes of all ages and stages of growth; (2) adult nomadic groups, consisting only of adult males and females; (3) mother nomadic groups, containing only mothers with infants and young; (4) male nomadic groups, containing only adult males; and (5) lone individuals.
Of the 155 occasions when the author had observational opportunities, he was able to distinguish the type and composition of the nomadic groups on 104 occasions, 35 of which he was able to identify all the members. Of these 35 observations, he noted that 14 consisted of lone individuals. Table 9 shows a comparison as to type and size of nomadic groups with the findings of GOODALL (1965a) and REYNOLDS and REYNOLDS (1965) .
A brief explanation of each nomadic type is given below.
Mixed nomadic groups:
The frequency with which the author observed groups presumed to belong to this type of grouping was overwhelming. Almost all nomadic groups consisting of plural members belonged to this type. Of the 13 examples mentioned in Table 10 , the entire membership of each group was identified. Of groups containing 9 or less individuals, there was only 1 adult male with females and young, showing a family type group. Of groups containing 10 or more individuals, there were plural adult males. Adult nomadic groups: The occasions on which the author saw this type of group totaled 5. Of those occasions, 3 consisted of nomadic groups containing an adult male and an adult female staying in the region between the middle reaches of the Ufungeshi River and the lower reaches of the Kasakati River from June 5 to August 11) A loosely organized chimpanzee group is referred to by GOODALL (1965a) as a temporary group, and by REYNOLDS and REYNOLDS (1965) as a band. A "nomadic group" is almost synonymous with these terms but is used here to emphasize the notion of grouping of individuals in their nomadic life in natural surroundings. 5, 1965. Also, on December 4, 1964, the author saw a nomadic group consisting of an adult male and an adult female on the west side of Mt. Masanguwe. On July 18, 1965, for 132 minutes the author observed a nomadic group consisting only of 10 adults feeding in the savanna woodland. These individuals went into a neighboring riverine forest occasionally and came out again. The time the author saw the largest number at that time was when they were in the savanna woodland. At that time the membership consisted of 3 adult males, 1 adult female, 2 young adult females, 1 adult (sex unknown) and 2 young adults (sex unknown), totaling 9. In addition, the author identified 1 young adult female in estrus. There were no infants or young. The author concluded that this group was a nomadic group of about 10 sexually mature individuals. On the previous day a large nomadic group had come to a riverine forest at Ititiye, and this small group may be considered part of the larger group.
Mother nomadic groups:
The author observed 3 examples of this type of group.
Two consisted of 1 adult female with 1 infant on her back, observed in the valley of Kamarebuwe. Probably the same individual was observed on both occasions (August 27 and 28, 1964) . TM The third example was observed on August 19, 1964. On that occasion the author was able, for 122 minutes, to observe 2 adult females, 1 young adult female, 1 adult (sex unknown) and 3 juveniles (from 1 to 3 years old), totaling 7, eating and 12) In this case the infant was totally dependent on its mother, so, this nomadic group may be classified as belonging to the type "lone individuals." playing in aJulbernardiaglobiflora (Muba) tree in the savanna woodland. The 1 adult whose sex was unknown had a slender body and so in all probability was a female. Meanwhile, there were no indications of the existence of other chimpanzees in the vicinity, but the next day a large nomadic group consisting of more than 20 individuals came to this spot. There is a great probability that the latter group was made up as a result of the mother nomadic group joining another nomadic group.
Male nomadic groups:
There is only one instance of observation of this type of group.
On July 24, 1965, the author observed, in a riverine forest along the Ititiye River, a group consisting entirely of 5 adult males going toward the upper reaches of the river. This group met, at a point about 1 km still further upstream, another nomadic group containing about 8 individuals. On that occasion the author heard, still further upstream, vocal sounds of a third nomadic group. Also, about 0.5 km downstream the author observed a fourth nomadic group consisting of 3 individuals. On this day there was a fairly dense population distribution within an area stretching 2 to 3 km along the Ititiye River.
Lone individuals:
The number of observations of lone individuals was 2 for young adults, 10 for adult males, 1 for an old male and 1 for an old female. There are 10 other examples of encounters with unidentified individuals presumed to be lone individuals.
Of all the observations, the percentage of lone individuals is 15.48%, which is not much different from the percentage of 12.8% reported by GOODALL (1965a). Table 9 gives a summation of the above observation. From the table, it will be seen that the mixed nomadic group type is most frequent, occupying 81 out of 104 examples (78%) whose types were identified. When we construe a mixed nomadic group to contain a nomadic group containing adult males, it makes a total of 85 examples, including 4 cases of adult nomadic groups.
Meanwhile, in the category of lone individuals are to be seen all sorts of individuals older than adolescents, including females. GOODALL (1965a) reported that of 64 encounters with lone individuals, 8 were female. To this figure may be added 2 occasions of encounters with mothers wkh infants oil their backs. It may be said, therefore, that it is fairly general in chimpanzee society for females to move alone temporarily.
Three of the examples of observations, i.e., of a nomadic group containing about 10 adults, of a mother nomadic group containing 7individuals, and of a male nomadic group containing 5 individuals, were very probably temporary nomadic groups branching from larger groups, judging from the circumstances under which the author observed them, as mentioned above.
The author's conclusion on the composition of nomadic groups of chimpanzees living in a savanna woodland is, generally speaking, that there are (1) lone individuals and (2) mixed nomadic groups containing individuals of both sexes and of sundry ages centering around 1 or more adult males. As can be seen from Table 9 , GOODALL (1965a) and REYNOLDS and REYNOLDS (1965) each reported observing a considerable number of nomadic groups consisting solely of adults, mothers, and males, respectively. The difference between their reports and the author's conclusion poses a very interesting problem. This point will be discussed later in this report from the standpoint of differences in the surroundings of chimpanzee habitats. Analysis of and findings on chimpanzee social organization based on the author's observational data was published elsewhere (ITANI & SUZUKI, 1967) . c. Chimpanzee distribution: nomadic area, population, and density Density of distribution of chimpanzee beds is different from place to place. In the present study area, densely populated regions are Kasakati, Makorongo, Filabanga, Masanguwe and Tumbatumba. Distribution of chimpanzee beds found on the entire route of the author's study tours is shown in Figures 6 and 7 .
In an extensive field survey conducted from August to September, 1965, the author found in each above mentioned place more than 10 beds concentrated in 1 spot and encountered nomadic groups of from 10 to 20 animals (ITANI & SUZUKI, 1967) . In each of the places mentioned above it is certain that several score chimpanzees are living in Congregations. Other chimpanzee habitats in the study area are Kabogo TM and the Mulofesi River. TM It is also reported that chimpanzees appear in an area east of tile Mpanda road. TM Table 11 gives data on this point. 1) Nomadic range IZAWA and ITANI (1966) estimated the area in the Kasakati Basin in which chimpanzees live as 91 km 2. During the author's study period he found that chimpanzees occupied a much wider area, that is, about 200 km 2, as far as the distribution of beds is concerned. The 7 places mentioned above where beds concentrated each has an area ranging from 24 to 200 km ~, the average being 106.8 km *, the total area which chimpanzees use being 747.7 km 2. The concentrated areas of population occupy only 29% of the entire study area, which is 2579 km ~. The estimated area of riverine forest in these regions is 7% of the entire area, and this figure is much higher than that of riverine forests in the entire study area, 2.9%, showing that riverine forests are concentrated in these regions. Densely populated spots exist as 'islands' in areas of savanna woodland, surrounded by strips of land where almost no beds occur. The Tumbatumba, Masanguwe and Kaskati regions are all situated at 13) The area was investigated by IMANISHI, ITANI, AZUMA, TOYOSHIMA, and IZAWA from 1961 to 1963 (AZUMA • TOYOSHIMA, 1961 -2, 1965 . Information on the nomadic range in this area was given the author by AZUMA and TOYOSHIMA in personal communications. 14) Distribution of beds was not so dense here, but it is probable that chimpanzees' nomadic range extends further downstream. Local people say about 30 chimpanzees may be found here. 15) According to local people and personal communications from AZUMA and IZAWA. Brachystegia and Julbernardia, which are found on escarpments. In this area chimpanzees' habitats are closely connected with dry woodland.
2) Population and density Occasions when chimpanzees were observed to congregate intensively in the Kasakati area in certain periods of the year during the study period are given below.
(a) July -August, 1964. Large nomadic groups of about 30, 20, 14, 14, and 13 were observed (see Fig. 8 ). (b) January, 1965. A group of about 30 along the Shimba River and a group of from. 10 to 20 in the Kasakati River basin were observed. (c) March, 1965 . Separate groups of 20, from 10 to 20, about 10, and about 30 were observed. If these large nomadic groups are all considered to be separate groups, the total population will be estimated at from 50 to 100. If to this figure are added lone individuals and members of small nomadic groups, it may be safely assumed that the total population of chimpanzees is about 100 individuals. IZAWA and ITANI (1966) estimated that the population of chimpanzees in the Kasakati area was from 100 to 150. At present there are no data on hand to make this estimate more precise. Table 11 gives the estimated number of individuals in each area of population concentration based on the number of nomadic groups observed and the distribution of beds. The density of population in the densely populated areas is from 0.49 to 0.71 chimpanzees per 1 km*. This figure applies to all the areas except the Mulofesi River basin, and so it may be considered that this degree of density is best adapted for chimpanzees in a savanna woodland. Table 12 gives a comparison of findings in the savanna woodland centering around Kasakati with those in the Beni Forest in the East Congo (KoRTLANDT, 1962) , the Budongo Forest in Uganda (REYNOLDS & REYNOLDS, 1965; KORTLANDT, 1965) , and the Gombe Stream Reserve in Tanzania (GoODALL, 1965a) . From the table it will be seen: (a) The number of individuals found in one locality is in all cases approximately 50 to 80; (b) The nomadic range is from 10 to 200 km 2. Generally speaking, forest chimpanzees have a comparatively small nomadic range, about 20 km 2, while those in the savanna woodland have a wider range of approximately 70 to 200 km2; (c) Population density is low with regard to chimpanzees in areas of savanna woodland.
Population density in riverine forest in Kasakati is 5.03 to 7.54 chimpanzees per 1 km ~. (That in riverine forests in the present entire study area is 4.94 to 7.18 chimpanzees per 1 kin2.) It is interesting to note that this figure is close to that obtained in the Beni Forest, a forest area (see Table 12 ). It may be concluded, as KORTLANDT (1965) stated, that chimpanzees in areas of savanna woodland are "long range wanderers."
Utilization of various regions
The total number of chimpanzee beds observed by the author in Kasakati was 1323. Table 13 classifies them according to types of vegetation and locality. According to a field survey conducted by IZAWA and ITANI (1966) during the wet season, the percentage of beds found in the savanna woodland was only 9.6% of the entire number found in their study area. The author's data show that the percentage of beds in the savanna woodland was 53.3%, which is higher than the percentage of beds in riverine forests. Also, of the total number of beds the author observed, those lying on escarpments in hilly regions accounted for 78.2%. The study period of IZAWA and ITANI coincided with the wet season, when chimpanzees mainly used low-lying riverine forests for sleeping places. It may be that chimpanzees use savanna woodland for sleeping places during the dry season, which may have resulted in the high percentage referred to above. In riverine forests, chimpanzees used mostly Cynometra riverine forests, a fact which was also confirmed by IZAWA and ITANI (1966) . Table 14 gives the frequency of observations of chhnpanzees in different seasons and in areas of different vegetation types. According to the table, it will be seen that savanna woodland during the dry season and Albizzia riverine forest during the wet season were most frequently used. In the intervening period, that is, from April to June, the use of Vitex and Cordia riverine forests was conspicuous, and also in the period from October to December, Cordia riverine forests were frequently used. Also, thickets and Cordia and Cynometra riverine forests were fairly constantly used throughout the year. Of 20 vegetation types, the chimpanzees did not use 2 savanna woodland and 5 grassland types. Table 14 It may be concluded, therefore, that in the savanna woodland chimpanzees move about widely in areas of many different vegetation types in different seasons. In order to keep alive in a radically fluctuating food situation, as has been pointed out, it is an essential life pattern for chimpanzees to look for a wide variety of food in far-flung areas. e. The modes by which nomadic groups exist Large nomadic groups appeared in the study area of Kasakati in several waves during the dry season of 1964, when there was an abundant supply of food (Fig. 8) . Thus, concentration of food supply in certain forests means concentration of large nomadic groups in those particular forests. Usually nomadic groups whose size ranges from 10 to 20 individuals move from 1 to 3 km a day, but in a season of scant food supply chimpanzees are much more mobile, and although their vocal sounds are audible, observations are very difficult. Small nomadic groups, however, often stay within an area of 2-6 km 2 for several months on end.
As for nomadic groups of 10 or more individuals, 3 modes of existence are discernible: (1) concentration; (2) linkage; (3) dispersal, dependent on the conditions of vegetation, amount and distribution of food supply, and on whether the chimpanzees are stationary or traveling. Concentration: Concentration is a state in which all the members of a nomadic Nos. of chimps in each community Table 12 . ( group are gathered together in one place; this is the normal state with regard to groups of 10 or less individuals. As concerns larger nomadic groups of more than 10 individuals, there is an example in which a train of 43 individuals moved over a hill in the savanna woodland area in Filabanga (ITANI & SUZUKI, 1967) . in this case the group may clearly be said to be in a state of concentration. On July 20, 1964, a nomadic group of 20 was first observed to be in a big Julbernardia globiflora tree, feeding on its fruit, and then it moved off in a train over a ridge.
On August 24, 1964, 14 individuals were scattered within an area of 30-40 m s, feeding for about 2 hours in a Brachystegia allenii forest. On January 18, 1965, more than 17 individuals were in a big tree in a riverine forest, feeding on Saba sp.
fruit.
From the above it may be concluded that concentration is to be seen (a) more often in savanna woodland than in riverine forests, (b) when a group travels over a 10ng distance, for instance, from one riverine forest to another, and (c) where the food supply is concentrated. Linkage: When a large nomadic group of more than 10 is inside a riverine forest, the members separate into 2 or 3 subgroups, each exchanging calls. The author observed this state very often. In such a case members of each subgroup numbered from about 6 to 13. The distance between subgroups varied from 100 to 1000 m. The author also observed this condition several times in the savanna woodland. Dispersal: There are occasions when 1, 2, or 3 individuals are dispersed in 1 riverine forest 1 or 2 km away from other individuals or other small groups of 2 or 3. On such occasions there are almost no vocalizations, the chimpanzees being intent solely on feeding. Such occasions were mostly seen when the food supply was dwindling in that particular riverine forest or when the food supply was abundant in that particular forest and the chimpanzees were staying there for a long time. As an example of the former, on March 22, 1965, the Kashigomfi River dispersed in 9 places over distance of about 1.5 km. At each place there were from one to several individuals. On July 24, 1965, the author met 3 nomadic groups in a riverine forest at Ititiye, apparently in a state of dispersion.
There was then an abundant supply of the fruit of Canarium schweinfurthii.
As can be seen from what has been stated, modes of existence of nomadic groups are varied, dependent on (a) place (what vegetation type there is), (b) the amount and distribution of the food supply, and (c) the state of groups (whether they are staying in one place or on a journey). As was stated in the previous section, vegetation types in a savanna woodland enjoin chimpanzees' extensive utilization of land. Chimpanzees keep alive by moving to and fro in areas of savanna woodland where varied vegetation types are distributed mosaically. For chimpanzees in a savanna woodland, it is perhaps essential to have a social organization elastic enough to allow the merging or splitting of individuals in many ways. Also, thickets, Vitex riverine forests and Cordia riverine forests supply chimpanzees mostly with half-dry fruit. As to the part eaten, half-dry fruit numbers 33 kinds (40.5% of all food plants), hard seeds number 13 kinds (9.8%) and grain numbers only 1 kind. From this it can be seen that dry food is eaten overwhelmingly. It should also be said that meat eating and insect eating, principally termites and ants, are important for the chimpanzees, adapting themselves to the savanna woodland.
Though Pan gorilla has a very close genealogical connection with chimpanzees, its food consists almost exclusively of stalks, leaves, and the root of fibrous plants (SCHALLER, 1963 (SCHALLER, , 1965 KAWAI & MIZUHARA, 1958 . Arboreal Hylobates lar is almost completely frugivorous, supplementing its diet with a small amount of leaves (CARPENTER, 1940; MCCLURE, 1964) . The variety of food of chimpanzees observed in the Kasakati Basin should be greatly emphasized in contrast to its simple diet.
Meanwhile, in the diet of Papio cynocephalus and P. doguera observed in the savanna woodland are included a fairly large proportion of seeds, grain, insects, and small game (WASHBURN & DEVoge, 1961; DEVORE & HALL, 1965) . In all probability chimpanzees acquired the habit of eating insects, small game, and hard seeds in the process of adapting themselves to savanna life. Among the hunting and gathering Bushmen (ScHAPEaa, 1930; STORY, 1958) and Tindiga (ToMITA, 1966) , naturally occurring vegetable foods occupy a very high percentage of the diet. The vegetable foods eaten by the Bushmen during the dry season include the seeds of Bauhinia of Caesalpiniaeeae and the fruit of Strychnos (STORY, 1958) , which are also eaten by chimpanzees in the savanna woodland during the dry season. Seeds of Bauhinia are of almost the same content as seeds of Julbernardia and Brachystegia, containing a great amount of protein, lipid, and starch (STORY, 1958) .
To explain the origin of carnivority several scholars have advanced the idea that it was when our ancestors came out of the forest into open land that they became carnivorous in order to supplement the scanty vegetable foods which they managed to gather in open land (OAKLEY, 1957 (OAKLEY, , 1961 HEWES, 1961 ; ITO, 1963) . What drove our ancestors to come out into open land? And was it not a risky venture? Were they tempted to get meat there? In the author's opinion, coming out into open country was not a risky venture, provided there were plenty of vegetable foods there. Although they may have had no great desire for eating meat, they would have and did come out into open land. It should be pointed out, in this connection that their motive for coming out cannot have been "just simple curiosity," as IMANISHI (1961, 1966) says. The author has observed that during the dry season open forest is an important food source for chimpanzees.
Hominoids turned carnivorous in earnest only after they had acquired free use of tools with their hands, and thus it is not reasonable to suppose that some early Hominoids suddenly turned carnivorous when they came out into the savanna. More probable is the author's hypothesis that some groups of pre-carnivorous Hominoids came to live partly in open land, feeding mainly on vegetable foods and then gradually turned carnivorous. This hypothesis is supported at least by observations of food habits of chimpanzees in savanna woodland. SIMONS (1963) states that anthropoids were greatly affected by the retreat of forests toward the end of the Tertiary and by the hunting of man, while species of Macaca were unaffected, which determined the present distribution of anthropoids.
Even at present vegetation in Africa is caused fairly great damage by grassland fires (Ga~E~WAY, 1965) ; from this it may be possible to suppose that early Hominoids were living under much more different and varied surroundings than those of the present; there may have been, for instance, more open areas.
Cultivation of new food habits and skills for catching small game and insects, e.g. catching and feeding on small mammals by chimpanzees and baboons in a savanna area (WASHBURN & DEVOaE, 1961 ; DEVOR~ & HALL, 1965; GOODALL, 1963 GOODALL, , 1965a SUZUKI, 1966) , must be thought to be closely related to savanna surroundings.
2. Modes of nomadic life and social organization in a savanna woodland Percentages of encounters with chimpanzees in the Kasakati area, classified according to different spots of different vegetation types are 67% for riverine forests, 31.1% for savanna woodland, and 1.7% for grassland. The author met chimpanzees in spots of at least 13 vegetation types out of 20. This means that they have to move around over a very wide area, as 'islands' of different vegetation types are mosaically distributed, considering that there is great annual fluctuation in the yield of food plants. The nomadic range of the chimpanzees at Kasakati is over 200 km ~. The extent of the nomadic range of the chimpanzees in a savanna woodland is far greater than that of any non-human primates so far studied. Even for gorillas, the nomadic range covers only 10-20 km ~ (SCHALLER, 1963) .
The 3 modes of existence of nomadic group, i.e. concentration, linkage, and dispersal, which are dependent upon the distribution of food and the state of vegetation and that of the groups, are not unrelated to the surroundings and varied conditions of savanna woodland which chimpanzees use. The types of nomadic groups observed at Kasakati are fairly different from those observed in the Beni Forest, the Bugondo Forest, and at the Gombe Stream Reserve. This may be explained by the differences in the situation, such as forest or savanna, small or extensive nomadic range, or high or low population density. KORTLANDT (1965) called chimpanzees an 'eurytopic species' because of the variety of their habitats arid modes of living. This appears to be a point that cannot be discussed without taking into consideration the acquisition of a high degree of individuality by chimpanzees.
Study of large-sized groups
Several large-sized nomadic groups similar to that of 43 individuals observed at Filabanga (ITANI & SUZUKI, 1967) were also observed in the Kasakati area. ITANI (1966) suggested naming such a large group a pre-band, as it shows unity of a sort in the community of chimpanzees where frequent grouping and dispersion is the rule.
A band of hunting and gathering Bushmen live in 10 to 20 families at one place during the wet season when there is an abundant supply of food, and at one watering place toward the end of the dry season. During the dry season, when there is a scarcity of food, several families are scattered over the territory of the band (ScHAPERA, 1930; LEBZELTER, 1934"; KAUFMANN, 1910) . The Murungi tribesmen of Australia are dispersed in small groups in the grassland during the wet season, but during the dry season, after the grass is set on fire and when there is an abundant supply of fruit, all the members of the horde gather and live in one place (WARNER, 1937) . WAmqER (1937) emphasized that the horde is not merely a unit of social structure, but a unit of economic organization corresponding to the availability of food supply in the area in which they are living. Generally speaking, a social unit called band or horde of hunting and gathering people consists of 50 to 150 individuals and has a certain fixed territory. The unit is supposed to have a structure elastic enough to cope with any change in climate, flora and fauna, and the supply of natural resources necessary for life (ScHAPE~, 1930; WA~ER, 1937) .
The elastic social organization of chimpanzees, which allows mixing and changing freely, is supposed to be universally maintained, irrespective of habitat, whether in forest or in savanna. The structure of a pre-band in the community of chimpanzees, who have no family system, would naturally be different in quality from that of a band of hunting and gathering people, but its function may be said to have something in common with that of the band in terms of adjustment to surroundings, as chimpanzees themselves also gather and separate in response to their surroundings.
If the pre-band of chimpanzees has been evolved, just as the band of gathering and hunting people has been, for the maintenance of the community in order to cope with adverse surroundings, it will afford us a very important hint about the past life of chimpanzees. That is, the elastic social organization that not only savanna chimpanzees but also forest chimpanzees have may point to the possibility that the ancestors of chimpanzees once lived in open land; however, there are no data at present for further speculation on this problem, and the author merely points out that differences in social organization between forest chimpanzees and savanna chimpanzees is an important problem worthy of further investigation. Adult male, adult female, and juvenile moving on a slope in the open forest. They joined the chimpanzees having moved on the opposite slope (Photo 4) and went over Mt. Katuwara.
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